In eukaryotic cells, the endoplasmc reticulum (ER) is the site of protein translation and many crucial posttranslational protein modifications, including disulfide bond formation, protein folding and assembly, glycosylation, phosphorylation, and formation of integral membrane proteins. These processes all require energy in the form of ATP, and although ATP transport across ER membranes has been shown to occur in yeast and animal cells, the corresponding carrier proteins have not been identified in any eukaryote (reviewed in Hirschberg et al., 1998) . The membrane-bound phosphatidylinositol phosphate phosphatase Sac1p was identified as a putative ATP transporter in yeast, but it was shown that it is unable to catalyze ATP transport itself and likely has a regulatory function in association with an as yet unidentified adenylate transporter (Kochendö rfer et al., 1999) .
In this issue of The Plant Cell, identify an ATP/ADP transporter, called ER-ANT1, which is localized to the ER membrane of Arabidopsis. ER-ANT1 is a member of the mitochondrial carrier family and is phylogenetically closely related to plant mitochondrial ADP/ATP carriers (AACs; Picault et al., 2004) but does not possess a putative N-terminal transit peptide required for targeting to either the inner mitochondrial membrane or the chloroplast membrane. Using heterologous expression in Escherichia coli, the authors show that ER-ANT1 is integrated into the bacterial membrane and exhibits ATP/ADP transport activity. Similar to other AACs, transport activity was consistent with that of an antiporter, which conducts strict counterexchange of ATP for ADP across the membrane.
They then show that the protein is localized to the ER in Arabidopsis, first using a method of sucrose density gradient centrifugation and secondly using immunogold labeling of ER-ANT1 in pollen grains, which show high levels of ER-ANT1 expression (see figure) . In addition, Arabidopsis transformed with the GUS reporter gene driven by the ER-ANT1 promoter showed high GUS expression in ERactive tissues, such as pollen, seeds, root tips, apical meristems, and vascular bundles. Functional analysis was conducted using ER-ANT1 knockout T-DNA mutant lines, which showed drastic reduction in plant growth as well as impaired root and seed development, demonstrating the critical function of the protein in plant growth and development. Significantly, the knockout lines showed a decrease in the expression of several genes encoding ER proteins that are dependent on a sufficient supply of ATP, including three BiP chaperones, a calreticulin chaperone, and a Ca 21 -dependent protein kinase. This work provides strong evidence that ER-ANT1 functions as an ER membrane-localized ATP/ADP antiporter in Arabidopsis. Nancy A. Eckardt News and Reviews Editor neckardt@aspb.org
